The clinical pathological characteristics of 3969 adult patients with chronic atrophic gastritis were retrospectively studied. The positivity of intestinal metaplasia and dysplasia in atrophic gastric specimens increased with age; however, H. pylori positivity and inflammatory activity decreased significantly with increased age. H. pylori infection was present in 21.01% of chronic atrophic gastritis patients, and 92.33% of the subjects with H. pylori infection were found to have simultaneous inflammatory activity. The intestinal metaplasia and dysplasia positivity markedly increased as the degree of gastric atrophy increased. In conclusion, the incidence of H. pylori infection decreased with age and correlated significantly with inflammatory activity in atrophic gastritis patients. The intestinal metaplasia and dysplasia positivity notably increased as the degree of gastric atrophy increased. Large population-based prospective studies are needed to better understand the progression of CAG.
Introduction
Chronic atrophic gastritis (CAG) is a histopathologic entity characterized by chronic inflammation of the gastric mucosa with loss of gastric glandular cells. CAG, intestinal metaplasia (IM), and epithelial dysplasia (ED) of the stomach are common and are associated with an increased risk of gastric cancer. CAG and IM are considered to be precancerous conditions. ED represents the penultimate stage of the gastric carcinogenesis sequence, defined as histologically unequivocal neoplastic epithelium without evidence of tissue invasion, and is thus a direct neoplastic precancerous lesion. ED is characterized by cellular atypia reflective of abnormal differentiation and disorganized glandular architecture.
Helicobacter pylori are Gram-negative bacteria that colonize the human gastric epithelium and represent one of the most common human infections worldwide. H. pylori infection is usually contracted in the first few years of life, and its prevalence increases with older age and lower socioeconomic status during childhood [1] . This infection is the primary inducer of CAG, IM, and ED. More than half of all humans have H. pylori colonies in their stomachs; however, only a minority of H. pylori-infected individuals develop cancer of the stomach [2] . Haziri et al. [3] reported that the prevalence of H. pylori infection was high in patients with CAG (66.0%), IM (71.7%), and gastric dysplasia (71.4%). In the present study, the clinical and histopathological characteristics of 3969 CAG patients from our hospital were retrospectively studied, and the relationship between H. pylori infection and gastric precancerous conditions was investigated. The results of this study will provide a greater understanding of CAG.
Methods
Patients with CAG diagnosed by endoscopy and histological examination from 2007 to 2012 in the First Affiliated Hospital of the College of Medicine at Zhejiang University were included in the study. One or two biopsies from the antrum were taken, and the slides were stained with hematoxylin and eosin. Cases in which H. pylori were identified in any of the 
Results
There were 3969 adult patients (2051 males and 1918 females) with CAG enrolled, whose age ranged from 18 to 94 years. The distribution of the different stages of CAG, IM, and ED of the stomach according to age is shown in Table 1 . In 196 cases of young adults (≤40 years), 2639 cases of middle-aged adults (41−65 years), and 1134 cases of older adults (≥66 years), the H. pylori infection (33.67%, 21.94%, and 16.67%), and inflammatory activity (39.8%, 31.45%, and 26.7%) decreased with age (also see in Table 1 and Figure 1 ). The presence of IM with young adulthood, middle and old age (80.61%, 83.86%, and 86.07%) and ED (2.04%, 3.07%, and 4.32%) in CAG patients increased with age (see also in Table 1 ).
H. pylori and Inflammatory
Activity. There were 834 subjects (21.01%) with H. pylori infection; among these patients, 770 subjects (92.33%) had simultaneous inflammatory activity ( Table 2 ). H. pylori positivity was 63.48% in patients with inflammatory activity, which was significantly higher than that of those without inflammatory activity (2.32%). Only 7.67% of H. pylori-infected patients were negative for inflammatory activity. H. pylori infection was significantly correlated with inflammatory activity ( ≤ 0.01; Table 3 ).
H. pylori and Precancerous Gastric
Lesions. The percentage of H. pylori infection and inflammatory activity among 164 subjects with severe CAG was 12.80% and 23.17%, respectively, which was significantly lower than that of the mild (20.65% and 29.07%) and moderate (22.46% and 33.62%) CAG patients ( Table 4) .
The H. pylori positivity rate in the CAG patients with IM was 20.26%, which was significantly lower than those without IM (25.08%; ≤ 0.05) ( Table 5 ). The H. pylori positivity was not significantly different between the CAG patients with ED and those without ED (Table 6 ).
Gastric Atrophy, Intestinal Metaplasia and Epithelial
Dysplasia. IM was present in 84.33% and ED was present in 3.38% of patients with CAG. The IM and ED notably increased in positive association with more severe grade of gastric atrophy (Table 4) . IM and ED appeared not to correlate with each other (Tables 5 and 6).
Discussion
H. pylori colonizes the stomach of more than half of the world's population, and this infection continues to play a key role in the pathogenesis of a number of gastroduodenal diseases [5] . It is hence classified as a Group A carcinogen by the World Health Organization. Epidemiological studies have determined that the attributable risk of gastric cancer conferred by H. pylori infection is approximately 75% [6] . Although evidence is emerging that the prevalence of H. pylori is declining in all age groups, the understanding of its disease spectrum continues to evolve [7] .
Our study compared the H. pylori infection and gastric precancerous conditions in CAG by histological examination. We analyzed the presence of H. pylori infection in patients of different ages and found that the incidence of H. pylori infection decreased with age. However, several studies showed that the prevalence of H. pylori infection increased with age in general population in developing and developed countries [8] [9] [10] , and few studies focused on H. pylori infection and age in atrophic patients. We also found that 92.33% of the H. pylori-positive patients had simultaneous inflammatory activity, which demonstrated a statistically significant relationship between H. pylori infection and neutrophil activation. These results are consistent with those of Khulusi et al. [11] , as H. pylori infection could result in neutrophil activation and chronic gastritis [12] .
Loss of normal glandular tissue is the first specific recognizable step in the precancerous cascade of gastric carcinoma [13] . Chronic H. pylori-induced inflammation can eventually lead to the loss of the normal gastric mucosal architecture, with destruction of the gastric glands and replacement by fibrosis and intestinal-type epithelium. This process of CAG and IM occurs in approximately half of the H. pyloricolonized population at sites in which inflammation is most severe [14] . The risk of CAG development depends on the distribution and pattern of chronic active inflammation.
Our study showed a low prevalence (21.01%) of H. pylori infection in all of the antral CAG patients, and the positivity rate decreased with growing severity of gastric atrophy. H. pylori infection is an established risk factor for CAG. Weck et al. reported that the odds ratio for the association between CAG and H. pylori infection alone was 2.9 (95% confidence interval: 2.3−3.6) [15] . What caused the low prevalence of H. pylori infection in the CAG patients in our study, particularly in those with severe atrophy? H. pylori colonization of the gastric mucosa may persist for decades or for life, unless it is eradicated by antimicrobial treatment. Perhaps the clearance of H. pylori infection in advanced stages of the disease is responsible for this finding. Alternatively, there is some evidence that the prevalence of these infections is declining in countries that have been rapidly developing economically, resulting from an associated improvement in the standard of living [16] . IM represents a phenotypic change from that of the normal epithelial cells of the gastric mucosa to an intestinal phenotype. It is considered to be an advanced stage of atrophy because the original glands, are replaced by metaplastic glands and chronologically, the metaplastic glands appear after the gastric glands are lost. In the present study, the majority of the CAG patients presented with IM. Furthermore, IM correlated significantly with the severity of CAG. ED is characterized by a neoplastic phenotype, both in terms of cell morphology and architectural organization. In the current study, the prevalence of ED increased with the progression of CAG. Evolution into gastric cancer was documented for all grades of dysplasia and correlated significantly with severe CAG [17] .
Taken together, this study has shown that the incidence of H. pylori infection decreased with age and correlated significantly with inflammatory activity in CAG patients. IM and ED positivity notably increased as the degree of gastric atrophy increased. Although significant findings were revealed in the present analysis of the clinical and pathological characteristics of 3969 CAG cases, there were some limitations to our study. Only a histological examination of H. pylori infection was performed, which may have decreased the H. pylori detection rate. Further large population-based prospective studies are needed to better understand the progression of CAG. (no. 2011RCB019). The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the paper. The authors have no conflict of interests to disclose.
